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(57)Abstract: 

PURPOSE: To obtain the title fine structured 
electrode film by a method wherein a resist film is 
used as the primary protective metallic film and then 
the secondary protective metallic film is left intact 
— | using an etchant capable of etching the primary 
protective metallic film but unable to etch the second 
protective metallic film. 

CONSTITUTION: A metallic film 2 is bonded onto a 
semiconductor substrate 1 to form patterns 3 
comprising resist 3 thereon and then another metallic 
fT Q film 4 is bonded onto the patterns 3. Next, the resist 

film 3 is removed to exposed the metallic films 2 and 
4. Next, the metallic film 2 is removed using an 
etchant or an etching gas capable of etching the 
metallic film 2 but unable to etch the metallic film 4 or hardly etching the same 4. Through 
these procedures, the title fine structured electrode can be made of extremely thin resist film. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The 1st process which makes a metal membrane adhere on a substrate with an insulating 
substrate, a piezoelectric substrate, or a piezoelectric thin film, the substrate of half-insulation, or the 
semi-conductor substrate 1, The 2nd process which produces the various patterns which apply a resist 
etc. on it and are made into the purpose by the optical exposing method etc., The 3rd process to which a 
metal membrane is made to adhere from moreover, and the 4th process at which the resist film is 
removed and the metal membrane of the 1st process and the metal membrane of the 3rd process are 
exposed, According to the 5th process which removes the 1st metal membrane using the etching reagent 
or etching gas which is hard to be etched or the metal membrane of the 3rd process is not etched, 
although the metal membrane of the 1st process is etched The electronic instrument obtained using the 
producing method for obtaining the target electrode, or this producing method. 
[Claim 2] The 6th process to which the chemical change even of the thickness with the 1st exposed 
metal membrane is carried out by oxidation etc. as the 3rd process in the 1st term of the range of an 
application for patent instead of making a metal membrane adhere, It is the electronic instrument 
obtained using the producing method for obtaining the target electrode according to the 7th process 
which removes the 1st metal membrane using the etching reagent or etching gas which is hard to be 
etched or the film of the 6th process is not etched, or this producing method although the metal 
membrane of the 1 st process is etched. 

[Claim 3] In the 1st term of the range of an application for patent, as the 3rd process instead of making a 
metal membrane adhere Even thickness with the 1st exposed metal membrane by anodic oxidation 
According to the 9th process which removes the 1st metal membrane using the etching reagent or 
etching gas which is hard to be etched or the film of the 8th process is not etched, although the metal 
membrane of the 8th process which carries out a chemical change to a metal oxide film, and the 1st 
process is etched The electronic instrument obtained using the producing method for obtaining the target 
electrode, or this producing method. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the electronic instrument using the approach of 

producing the electrode of the fine structure, and its approach. 

[0002] 

[Description of the Prior Art] Conventionally, as one approach of producing the electrode of the fine 
structure, after producing the target pattern by applying a resist on it and carrying out exposure 
development of the resist using a photo mask, after making a metal membrane adhere to a substrate front 
face, the target metal electrode has been obtained by etching a metal membrane by using a resist as a 
protective coat. However, by this approach, the case where a surroundings lump and the target electrode 
structure are not acquired under the resist film an etching reagent or whose etching gas is a protective 
coat when the resist film cannot bear an etching reagent or etching gas, or when the degree of adhesion 
of a metal membrane and a resist is bad arises. 
[0003] 

[Problem(s) to be Solved by the Invention] It solves, it is made that the conventional defect should be 
removed and this invention relates to the approach of obtaining the electrode layer of the hyperfine 
structure, by [ which were mentioned above ] obtaining a protective coat strong against the good etching 
reagent or the etching gas of a degree of adhesion with a metal membrane. 
[0004] 

[Means for Solving the Problem] Although the first metal membrane is etched, the protective coat in the 
case of etching a metal membrane 2 to the approach of obtaining the electrode of the fine structure by 
etching a metal membrane by using the conventional resist film as a protective coat in order to solve an 
above-mentioned technical problem, using the resist film as primary protective coat By considering as 
the metal membrane which is hard to be etched or it is not etched in this etching reagent or etching gas, 
the film which changed chemically, or film, such as an oxide film on anode of the first metal membrane 
It is the approach of obtaining the electrode of the fine structure by etching, and while extending the 
degree of freedom of selection of a resist, it is the approach which solved the problem of the adhesion of 
a resist and a substrate. 
[0005] 

[Example] The 1st process to which 1 of an example makes a metal membrane 2 adhere on a substrate 
with an insulating substrate, a piezoelectric substrate, or a piezoelectric thin film, the substrate of half- 
insulation, or the semi-conductor substrate 1 as shown in Fig. 1 , The 2nd process which produces the 
various patterns which apply a resist etc. on it and consist of the target resist 3 by the optical exposing 
method etc., The 3rd process to which a metal membrane 4 is made to adhere from moreover, and the 
4th process at which the resist film is removed and the metal membrane 2 of the 1st process and the 
metal membrane 4 of the 3rd process are exposed, Although the metal membrane 2 of the 1st process is 
etched, the method of obtaining the target electrode according to the 5th process which removes the 1st 
metal membrane 2 using the etching reagent or etching gas which is hard to be etched or the metal 
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membrane of the 3rd process is not etched is 1 of an example. 2 of an example is set in the 1st term of 
the range of an application for patent, as shown in Fig. 2. As the 3rd process The 6th process which is 
made to carry out the chemical change even of the thickness which has the 1st exposed metal membrane 
instead of making a metal membrane adhere by oxidation etc., and obtains the new film 5, Although the 
metal membrane 2 of the 1st process is etched, the method of obtaining the target electrode according to 
the 7th process which removes the 1st metal membrane 2 using the etching reagent or etching gas which 
is hard to be etched or the film of the 6th process is not etched is 2 of an example. 3 of an example is set 
in the 1st term of the range of an application for patent. As the 3rd process The 8th process which carries 
out the chemical change even of the thickness which has the 1st exposed metal membrane instead of 
making a metal membrane adhere to the metal oxide film 6 by anodic oxidation, Although the metal 
membrane 2 of the 1st process is etched, the method of obtaining the target electrode according to the 
9th process which removes the 1st metal membrane 2 using the etching reagent or etching gas which is 
hard to be etched or the film of the 8th process is not etched is the 3rd example. The pattern after 
creating the pattern which applied the resist as an experiment of this invention, using the 0.3-micrometer 
aluminum film as a metal membrane 1, obtaining 20aluminum3 film 4 by anodic oxidation and etching 
the aluminum film by using 20aluminum3 film as a protective coat is shown in drawing 4 . In 2 
micrometers, the aluminum electrode width of face in this case is **, and an electrode period is 4 
micrometers. All in the case of removing with the case where the protective coat used for etching after 
resist removal of this invention is left as it is are contained in this patent. Moreover, the metal membrane 
4 of the 3rd process does not necessarily need to be a metal membrane, the thin film besides a resist or 
organic ****** j s su ff lc i en t ) and these are also contained in this patent. Moreover, wet etching, dry 
etching, or the approach the outside of it is sufficient as the approach of etching the metal membrane 2 
of the 1 st process by this invention, and it is included in this patent, 
[0007] 

[Effect of the Invention] While the need that the resist film is large resist film of etching-proof nature is 
lost by using the approach of this invention, the electrode of the fine structure is obtained by the very 
thin resist film. Moreover, since the adhesion of a protective coat and a metal membrane is good, the 
electrode of still narrower width of face is obtained. 
[0008] 
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TECHNICAL FIELD 



[Industrial Application] This invention relates to the electronic instrument using the approach of 
producing the electrode of the fine structure, and its approach. 
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PRIOR ART 



[Description of the Prior Art] Conventionally, as one approach of producing the electrode of the fine 
structure, after producing the target pattern by applying a resist on it and carrying out exposure 
development of the resist using a photo mask, after making a metal membrane adhere to a substrate front 
face, the target metal electrode has been obtained by etching a metal membrane by using a resist as a 
protective coat. However, by this approach, the case where a surroundings lump and the target electrode 
structure are not acquired under the resist film an etching reagent or whose etching gas is a protective 
coat when the resist film cannot bear an etching reagent or etching gas, or when the degree of adhesion 
of a metal membrane and a resist is bad arises. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] While the need that the resist film is large resist film of etching-proof nature is 
lost by using the approach of this invention, the electrode of the fine structure is obtained by the very 
thin resist film. Moreover, since the adhesion of a protective coat and a metal membrane is good, the 
electrode of still narrower width of face is obtained. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] It solves, it is made that the conventional defect should be 
removed and this invention relates to the approach of obtaining the electrode layer of the hyperfine 
structure, by [ which were mentioned above ] obtaining a protective coat strong against the good etching 
reagent or the etching gas of a degree of adhesion with a metal membrane. 
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MEANS 



[Means for Solving the Problem] Although the first metal membrane is etched, the protective coat in the 
case of etching a metal membrane 2 to the approach of obtaining the electrode of the fine structure by 
etching a metal membrane by using the conventional resist film as a protective coat in order to solve an 
above-mentioned technical problem, using the resist film as primary protective coat By considering as 
the metal membrane which is hard to be etched or it is not etched in this etching reagent or etching gas, 
the film which changed chemically, or film, such as an oxide film on anode of the first metal membrane 
It is the approach of obtaining the electrode of the fine structure by etching, and while extending the 
degree of freedom of selection of a resist, it is the approach which solved the problem of the adhesion of 
a resist and a substrate. 
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EXAMPLE 



[Example] The 1st process to which 1 of an example makes a metal membrane 2 adhere on a substrate 
with an insulating substrate, a piezoelectric substrate, or a piezoelectric thin film, the substrate of half- 
insulation, or the semi-conductor substrate 1 as shown in Fig. 1 , The 2nd process which produces the 
various patterns which apply a resist etc. on it and consist of the target resist 3 by the optical exposing 
method etc., The 3rd process to which a metal membrane 4 is made to adhere from moreover, and the 
4th process at which the resist film is removed and the metal membrane 2 of the 1st process and the 
metal membrane 4 of the 3rd process are exposed, Although the metal membrane 2 of the 1st process is 
etched, the method of obtaining the target electrode according to the 5th process which removes the 1st 
metal membrane 2 using the etching reagent or etching gas which is hard to be etched or the metal 
membrane of the 3rd process is not etched is 1 of an example. 2 of an example is set in the 1st term of 
the range of an application for patent, as shown in Fig. 2. As the 3rd process The 6th process which is 
made to carry out the chemical change even of the thickness which has the 1st exposed metal membrane 
instead of making a metal membrane adhere by oxidation etc., and obtains the new film 5, Although the 
metal membrane 2 of the 1st process is etched, the method of obtaining the target electrode according to 
the 7th process which removes the 1st metal membrane 2 using the etching reagent or etching gas which 
is hard to be etched or the film of the 6th process is not etched is 2 of an example. 3 of an example is set 
in the 1st term of the range of an application for patent. As the 3rd process The 8th process which carries 
out the chemical change even of the thickness which has the 1st exposed metal membrane instead of 
making a metal membrane adhere to the metal oxide film 6 by anodic oxidation, Although the metal 
membrane 2 of the 1st process is etched, the method of obtaining the target electrode according to the 
9th process which removes the 1st metal membrane 2 using the etching reagent or etching gas which is 
hard to be etched or the film of the 8th process is not etched is the 3rd example. The pattern after 
creating the pattern which applied the resist as an experiment of this invention, using the 0.3-micrometer 
aluminum film as a metal membrane 1, obtaining 20aluminum3 film 4 by anodic oxidation and etching 
the aluminum film by using 20aluminum3 film as a protective coat is shown in drawing 4 , In 2 
micrometers, the aluminum electrode width of face in this case is **, and an electrode period is 4 
micrometers. All in the case of removing with the case where the protective coat used for etching after 
resist removal of this invention is left as it is are contained in this patent. Moreover, the metal membrane 
4 of the 3rd process does not necessarily need to be a metal membrane, the thin film besides a resist or 
organic ****** i s sufficient, and these are also contained in this patent. Moreover, wet etching, dry 
etching, or the approach the outside of it is sufficient as the approach of etching the metal membrane 2 
of the 1st process by this invention, and it is included in this patent. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the example of the process which creates the electrode of 
the fine structure of this invention. 

[Drawing 2] It is the sectional view showing the process which uses the chemical change film as a 
protective coat instead of the 3rd process of drawin g 1 among the processes which create the electrode 
of the fine structure of this invention. 

[Drawing 3] It is the sectional view showing the process which uses an oxide film on anode as a 
protective coat instead of the 3rd process of drawing 1 among the processes which create the electrode 
of the fine structure of this invention. 

[Drawing 4] It is the microphotography of the aluminum electrode created using the approach of this 
invention. 

[Description of Notations] 

1 [ -- A metal membrane, 5 / -- The chemical change film, 6 / -- Oxide film on anode, ] A substrate, 2 
- A metal membrane, 3 ~ A resist, 4 
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DRAWINGS 



[Drawing 1] 
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WRITTEN AMENDMENT 



j- a p roce d U re revision] 

[Filing Date] March 1 1 , Heisei 6 
[Procedure amendment 1] 
[Document to be Amended] Specification 
[Item(s) to be Amended] drawing 4 
[Method of Amendment] Modification 
[Proposed Amendment] 

[Drawing 4] It is drawing of the aluminum electrode created using the approach of this invention. 
[Procedure amendment 2] 
[Document to be Amended] DRAWINGS 
[Item(s) to be Amended] drawing 4 
[Method of Amendment] Modification 
[Proposed Amendment] 
[Drawing 4] 
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